Graphene, with its outstanding properties, came to the forefront of nanoscience in 2004 [1] and has encouraged the search for other atom-thin two-dimensional materials, especially since it became rapidly clear that opening a sufficient band gap for current semiconductor electronic applications would not be possible in practice: clearly, graphene cannot be the next silicon.
In the wake of graphene inheriting, from graphite, his mother natural crystal, scientists looked first for existing semiconducting or insulating layered crystals that could be possibly peeled down to single monolayer flakes using the now famous Scotch tape method. The initial success came in 2011 with molybdenum disulfide, MoS 2 , which could be easily exfoliated and therefore permitted the fabrication of the first transition metal dichalcogenide single-layer transistor [2] . Other family members followed soon after, but a new burst came in 2014 from the (re)-discovery of black phosphorous, an already existing elemental direct gap semiconductor, which gave birth to the first few-layer phosphorene transistors [3] .
Meanwhile, in 2012, in a creative endeavor, the first compelling evidence of the realization of silicene [4] , graphene's silicon cousin, an artificial 2D honeycomb lattice of Si atoms epitaxially grown on a silver single crystal template, that is, a novel synthetic silicon allotrope, has launched a new gold rush for other elemental group IV analogues, typically, germanene and stanene (from stannum, latin, also written, but rarely, stannene, and, sometimes called tinene). Indeed, such analogues are expected to be directly compatible with the current Sibased device technologies and are predicted to be 2D topological insulators and ideal candidates to the quantum spin Hall effect at accessible temperatures [5, 6] due to the strong effective spin-orbit coupling. This has led even further for the search of other elemental counterparts, essentially, but not exclusively, from group III and group V elements. Remarkably, in early 2015, the first silicene field-effect transistors operating at room temperature have been fabricated [7] , which extends the prospects of 2D materials for transistor electronics [8] .
In the realm of 2D materials, besides the initial materials peeled from their parent layered crystals but now even epitaxially grown, the emerging elemental materials appear to be strong contenders to graphene in a booming burgeoning new field. This is reflected in this collection of 28 articles published between December 2013 and April 2015, which span several of this novel 2D materials with many on silicene, definitively, the hallmark.
Three papers present new experimental results. They reveal the creation of germanene in few phases on a gold plate [9] in 2014, just two years after the birth of silicene [4] , and the blossoming phases of silicene, as grown initially on the (111) surface of silver single crystals [10] , and, more recently, on ultra-thin Ag(111) films [11] . Hence, the large majority of papers concern theoretical predictions and calculations on these emerging materials. A cornucopia of unprecedented exotic properties, which are out of reach of graphene, are envisaged, deeply studied, many of them likely to be exploited in spintronics, valleytronics or quantum computing.
Some of these outstanding properties are directly linked to the 2D topological insulator character of phosphorene [12] or crystalline thin films with electrically tunable conductance and edge modes [13] or even edge states in single-and multi-layer Bi 4 Br 4 [14] . The same is true for interface states in silicene [15] and Dirac materials [16] or hydrogenated stanene thin films [17] .
While effective Hamiltonians for silicene and phosphorene have been developed [18] , first-principles predictions concern the strain effect on superconductivity in phosphorene [19] . Such strain effects can also drive topological phase transitions in honeycomb groups IV and V atomically thin films [20] . For monolayer transition metal dichalcogenides intervalley coupling by quantum dot confinement potentials, as well as tunable thermoelectricity, is addressed [21, 22] .
The optical properties of graphene, silicene, germanene and tinene, as well as electron mobilities in 2D materials, are studied from first-principles [23, 24] , while the nontrivial electronic structure of Bi/Sb honeycombs on silicon carbide is also investigated [25] . The interlayer interaction in general incommensurate atomic layers is treated by tight binding methods [26] . For junctions of Dirac fermions spin and valley transports are calculated [27] .
Finally, a wealth of fascinating features of freestanding silicene, silicene on substrates and functionalized silicene, are theoretically addressed. For standalone silicene the Weaire-Thorpe model is used to investigate flat bands [28] , while temperature-dependant Coulomb excitations are studied [29] . The electronic structure of the archetype 3 × 3 reconstructed silicene layer in coincidence with a 4×4 silver supercell is studied on semiinfinite Ag(111) [30] , while the crossover between silicene and ultra-thin Si atomic layers on Ag(111) is further addressed [31] . Ab-initio studies of silicene on metal and metallized surfaces are performed [32] , while solid argon appears as a possible substrate to preserve quasi-freestanding properties [33] . DFT calculations reveal that a h-BN layer could also electronically decouple silicene from a metallic substrate like Cu(111) [34] , while phenylfunctionalization could help stack modified silicene layers and adjust the band gap for optoelectronic devices [35] . Last, but not least, the tunable electronic properties and electric field modulation of silicane nanoribbons, i.e., fully hydrogenated or fluorinated silicene nanoribbons, make them suitable for nanotechnology applications [36] .
To conclude, papers of this focus issue present significant results on various aspects of monolayer materials and are of importance for further progress in the field.
